Equipamento de medida de condutividade elétrica aparente do solo. by RABELLO, L. M. et al.
EQUIPAMENTO DE MEDIDA DE CONDUTIVIDADE ELÉTRICA APARENTE DO SOLO
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Resumo2$PHGLGDGHFRQGXWLYLGDGHHOpWULFDDSDUHQWH CE
a
GRVRORYHPVHQGRPXLWRXVDGDHVH WRUQDQGR
XPDLPSRUWDQWHIHUUDPHQWDSDUDDSUpYLDDYDOLDomRGDiUHDDVHUHVWXGDGDIDFLOLWDQGRDVGH¿QLo}HVGDV]RQDVGH
PDQHMR$OJXQVVLVWHPDVVmRHPSUHJDGRVSRUpPGHRULJHPHVWUDQJHLUD$VVLPHVVHWUDEDOKRGHVFUHYHXPVLVWHPD
SDUDDPHGLGDHPDSHDPHQWRGDFRQGXWLYLGDGHHOpWULFDDSDUHQWHGRVRORGHPDQHLUDDXWRPiWLFDHPDQXDO
Palavras-chaveDJULFXOWXUDGHSUHFLVmRFRQGXWLYLGDGHHOpWULFDVLVWHPDTXDWURSRQWRVPDSHDPHQWR
SOIL ELECTRICAL APPARENT CONDUCTIVITY SYSTEM
Abstract: 7KHPHDVXUHPHQWRI HOHFWULFDO DSSDUHQW FRQGXFWLYLW\ (&
a
 RI WKH VRLO KDVEHHQZLGHO\XVHG DQG LV
EHFRPLQJ DQ LPSRUWDQW WRRO IRU D SUHOLPLQDU\ DVVHVVPHQW RI WKH DUHD XQGHU HYDOXDWLRQ WRZDUGV GH¿QLWLRQ
PDQDJHPHQW]RQHV6RPHV\VWHPVDUHXVHGKRZHYHURIIRUHLJQRULJLQ+HQFHWKLVSDSHUGHVFULEHVDSURWRW\SHIRU
PHDVXULQJDQGPDSSLQJVRLOHOHFWULFDODSSDUHQWFRQGXFWLYLW\DXWRPDWLFDOO\DQGPDQXDOO\
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1. Introdução
$DJULFXOWXUDVXVWHQWiYHOpYLVWDFRPRDPDLVYLiYHOSDUDDWHQGHUDFUHVFHQWHGHPDQGDGHSURGXomRGH
DOLPHQWRV6XDFRQFHSomREDVHLDVHHPXPGHOLFDGREDODQoRHQWUHPD[LPL]DUDSURGXomRPDQWHQGRDHVWDELOLGDGH
HFRQ{PLFDHDRPHVPRWHPSRPLQLPL]DQGRDXWLOL]DomRGRVUHFXUVRVQDWXUDLV¿QLWRVFRPRLQWXLWRGHGLPLQXLURV
LPSDFWRVDPELHQWDLVQRFLYRVRULJLQDGRVSHODXWLOL]DomRGHDJURTXtPLFRVSROXHQWHV
0DQWHUDSURGXWLYLGDGHDJUtFRODHPIDVHFRPRFUHVFLPHQWRSRSXODFLRQDOpXPJUDQGHGHVD¿RSDUDD
DJULFXOWXUDVXVWHQWiYHOSRULVVRDDJULFXOWXUDGHSUHFLVmRpDSRQWDGDFRPRXPDLPSRUWDQWHIHUUDPHQWD
'XUDQWHPXLWRWHPSRWDQWRSODQWDo}HVFRPRVRORVVHPSUHIRUDPJHUHQFLDGRVGHIRUPDKRPRJrQHDQmR
KDYHQGRHPFRQWDDVLQHUHQWHVYDULDo}HVHPWRGDDVXDH[WHQVmRGH¿QLGDVFRPRYDULDELOLGDGHHVSDFLDOVHQGR
HVVDVDSRQWDGDVGHVGHRVDQRVFRPRVWUDEDOKRVGH1LHOVRQHFRODERUDGRUHV1,(/621HWDO
$ORFDOL]DomRHRPDSHDPHQWRGDVUHJL}HVHVtWLRVRQGHRFRUUHXPDYDULDomRGHQWURGDUHJLmRGHHVWXGR
¿FRXPXLWRIDFLOLWDGRFRPDLQWURGXomRGRGPSVLVWHPDGHSRVLFLRQDPHQWRJOREDOPDVDLQGDQHFHVVLWDGHRXWUDV
IHUUDPHQWDVTXHSRVVLELOLWHID]HUXPHVWXGRUiSLGRHTXDOLWDWLYRGHQWURGHJUDQGHViUHDV
$PDLRUGL¿FXOGDGHHVWiQRQ~PHURGHDPRVWUDVDVHUHPFROHWDGDVSDUDRHVWXGRGDVSURSULHGDGHVGRVROR
HSODQWDVHPXPDiUHDGHJUDQGHGLPHQVmRQDTXDOSURFXUDVHHQWHQGHURSRUTXrGDYDULDELOLGDGHORFDOHPUHODomR
DWRGDDiUHD
8PD VROXomR HQFRQWUDGD EDVHRXVH HPXPD WpFQLFD SDUD D SURVSHFomR H HVWXGRV VXEWHUUkQHRV FRP D
¿QDOLGDGHGHHQFRQWUDUiJXDPLQpULRVHQWUHRXWURVTXHIXQGDPHQWDVHQRHVWXGRGDYDULDomRGDFRQGXWLYLGDGH
HOpWULFDGRVRORVHQGRXPDIRUPDQmRHYDVLYDHDFHVVtYHOGHHVWXGDUDVFDPDGDVVXEWHUUkQHDVDWUDYpVGDIDFLOLGDGH
RXGL¿FXOGDGHTXHDDPRVWUDRIHUHFHDSDVVDJHPGHXPDTXDQWLGDGHGHFRUUHQWHHOpWULFD
$(PEUDSDFRPVHXVWUDEDOKRVHPDJULFXOWXUDGHSUHFLVmRXWLOL]RXODUJDPHQWHDPHWRGRORJLDGHFRQ-
GXWLYLGDGHHOpWULFDGRVRORFRPDDTXLVLomRGHVLVWHPDVLPSRUWDGRVSRUpPGHYLGRDVXDDUTXLWHWXUDGL¿FXOWDYD
RPDQXVHLRHPiUHDVD¿QVGHSHVTXLVDQRVFDPSRVH[SHULPHQWDLVGD(PEUDSDWDOFRPRPHGLGDVSRQWXDLVHP
SODQWDo}HVGHXYDRQGHRWLSRHPpWRGRGHSODQWLRGL¿FXOWDPPXLWRDHQWUDGDGRVLVWHPDLPSRUWDGR
'HVWDPDQHLUDD(PEUDSD,QVWUXPHQWDomRSUHYLXDFRQVWUXomRGHXPVLVWHPDPLFURFRQWURODGRSDUDD
PHGLGDGHFRQGXWLYLGDGHHOpWULFDGRVRORTXHDWHQGHVVHDVQHFHVVLGDGHVGDVSHVTXLVDVHPDJULFXOWXUDGHSUHFLVmR
DGDSWDGRVHJXQGRDVVXDVQHFHVVLGDGHVGHPHGLGDDTXLVLomRGHGDGRVHTXHSXGHVVHVHUXVDGRHPYiULRVWLSRVGH
VRORVHSODQWDo}HV
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2. Materiais e Métodos
$PHGLGDGDFRQGXWLYLGDGHHOpWULFDp IHLWDXVDQGRVHXPDDPRVWUDGH IRUPDJHRPpWULFDGH¿QLGD HP
JHUDOUHWDQJXODURXFLOtQGULFDGHGLPHQV}HVFRQKHFLGDVRUNYAN, 1975
Tomando-se como base uma amostra de forma retangular, como ilustrado na !gura 1.
)LJXUD([HPSORGHDPRVWUDUHWDQJXODUFRPFRPSULPHQWR//DUJXUD0HiUHDWUDQVYHUVDO$
$UHVLVWLYLGDGHHOpWULFDSDUDDDPRVWUDGD¿JXUDpFDOFXODGDVHJXQGRDVHJXLQWHHTXDomR
  
onde: R UHVLVWrQFLDHOpWULFDHPRKPV>@
ȡ UHVLVWLYLGDGHHOpWULFDGRPDWHULDOHPRKPVFHQWtPHWURV>FP@
L FRPSULPHQWRGDDPRVWUDHPFHQWtPHWURV>FP@
A iUHDGHVHomRWUDQVYHUVDOGDDPRVWUDHPFHQWtPHWURVTXDGUDGRV>FP@
2YDORUGDUHVLVWrQFLDHOpWULFDRpFDOFXODGRSHODOHLGH2KPRXVHMD
 
9 5,  
3DUDDPHGLGDGHUHVLVWLYLGDGHHOpWULFDHPDPRVWUDVQmRXQLIRUPHVHGHGLPHQV}HVQmRGH¿QLGDVpXVDGR
RPHWRGRORJLDGHTXDWURVSRQWRVSMITS, 1958TXHFRQVLVWHQDXWLOL]DomRGHTXDWURKDVWHVGHPHWDODOLQKDGDV
JHRPHWULFDPHQWHHPOLQKDFRQIRUPHLOXVWUDGRQD¿JXUD
)LJXUD(VTXHPDGDPHWRGRORJLDGHTXDWURSRQWRV
8PDFRUUHQWHHOpWULFDpDSOLFDGDHQWUHDVKDVWHVPDLVH[WHUQDVHXPDGLIHUHQoDGHSRWHQFLDOpPHGLGDHQWUH
RVGRLVHOHWURGRVLQWHUQRVDWUDYpVGHXPYROWtPHWUR
&RQKHFLGRRYDORUGDFRUUHQWHHRYDORUGHWHQVmRDUHVLVWLYLGDGHHOpWULFDpHQWmRFDOFXODGDSRUPHLRGD
VHJXLQWHHTXDomR
   
  
onde:
ȡ UHVLVWLYLGDGHHOpWULFDHPRKPVFHQWtPHWURV>FP@
V GLIHUHQoDGHSRWHQFLDOHPYROWV>9@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I FRUUHQWHHOpWULFDHP$PSpUHV>$@
S
x
 GLVWkQFLDVHQWUHHOHWURGRVHPFHQWtPHWURV>FP@
¬GLVWkQFLD6HQWUHRVHOHWURGRVLQWHUQRVHVWiFRUUHODFLRQDGDFRPDSURIXQGLGDGHGDUHJLmRHPTXHVHGHVHMDPHGLUDUHVLVWLYLGDGHHOpWULFD
8PDYH]FRQKHFLGDjUHVLVWLYLGDGHHOpWULFDSRGHVHDJRUDFDOFXODUDFRQGXWLYLGDGHHOpWULFDTXHpGH¿QL-
GDFRPRRLQYHUVRGDUHVLVWLYLGDGHHOpWULFDFDOFXODGDSHODHTXDomRDEDL[R
!
 
   
  
2VLVWHPDGHPHGLGDGDFRQGXWLYLGDGHHOpWULFDDSDUHQWHGRVROR8WLOL]DFRPRSURFHVVDGRUFHQWUDOXP
PLFURSURFHVVDGRUGH IDEULFDomRGD0LFURFKLS7HFKQRORJ\ KWWSZZZPLFURFKLSFRPGHFRGL¿FDGR FRPR3,-
&)2GLDJUDPDGHEORFRGRVLVWHPDpLOXVWUDGRQD¿JXUD
2VLVWHPDpFRPSRVWRSRUXPDIRQWHGHFRUUHQWHDOWHUQDGDSDUDDLQMHomRGDFRUUHQWHQRVGRLVHOHWURGRV
H[WHUQRVHGRLVYROWtPHWURVGHOHLWXUDGHWHQVmRSDUDRVGRLVHOHWURGRVLQWHUQRV6mRXVDGRVGRLVYROWtPHWURVVHQ-
GRTXHXPWHPJDQKRXQLWiULRHRVHJXQGRFRPXPJDQKRGH;SDUDRYDORUGDWHQVmROLGD3RVVXLWUrV¿OWURV
VLQWRQL]DGRVQDIUHTXrQFLDGDIRQWHGHFRUUHQWHSDUDHOLPLQDomRGHUXtGRVGHVLQDODUPD]HQDPHQWRGHGDGRVHP
PHPRULDUDPFRPFDSDFLGDGHGHNE\WHVPRVWUDGRUGHFULVWDOOFG[GHFDUDFWHUHVWHFODGRGHSRVLo}HV
HSRUWDVHULDO56SDUDFRPXQLFDomRH[WHUQDHHQWUDGDGHVLQDOGH*361D¿JXUDpLOXVWUDGDXPDIRWRGR
VLVWHPDPRQWDGR
)LJXUD'LDJUDPDGHEORFRGRVLVWHPDGHVHQYROYLGRSDUDPHGLGDGHFRQGXWLYLGDGHHOpWULFDDSDUHQWHGRVROR
)LJXUD6LVWHPDGHPHGLGDGHFRQGXWLYLGDGHHOpWULFDDSUHQWHGRVROR
3. Resultados e Discussão
2VVLVWHPDIRLWHVWDGRHPYiULDViUHDVH[SHULPHQWDLVGD(PEUDSD
$¿JXUDLOXVWUDXPDWRPDGDGHPHGLGDVXWLOL]DQGRRVLVWHPDGHVHQYROYLGRHPXPDiUHDGHSODQWDomRGH
YLGHLUDVQRHVWXGRHGH¿QLomRGHiUHDVKRPRJrQHDVSDUDHVVDFXOWXUD
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)LJXUD0DSDVGH]RQDVKRPRJrQHDVGHFRQGXWLYLGDGHHOpWULFDDSDUHQWHGRVRORFXOWXUDGHYLGHLUDQD
UHJLmRGR6HPLiULGR%UDVLO
4. Conclusões
2VLVWHPDPRVWURXVHDGHTXDGRSDUDPHGLGDVGHFRQGXWLYLGDGHHOpWULFDDSDUHQWHGRVRORQDIRUPDPDQXDO
HDXWRPiWLFDHPiUHDVGHGLItFLODFHVVRHWDPEpPGHPRGRSRQWXDOSHUPLWLQGRDRXVXiULRHVFROKHUHGH¿QLURV
SRQWRVGHPHGLGD
2VLVWHPDWDPEpPSHUPLWHDVXDDGDSWDomRDRXWURVWLSRVGHVHQVRUHVPDVREHGHFHQGRDPHWRGRORJLD
GHTXDWURVSRQWRVWDOFRPRDGDSWDomRDLPSOHPHQWRVDJUtFRODVTXHVLPXODULDPRVHOHWURGRVDGDSWDGRVDHVVH¿P
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